We assessed whether changeover from open retropubic [RRP] to robotic-assisted laparoscopic prostatectomy [RALP] means a step forward or backward for the initial RALP patients. erefore the �rst 105 RALPs of an experienced open prostatic surgeon and robotic novice-with tutoring in the initial 25 cases-were compared to the most recent 105 RRPs of the same surgeon. e groups were comparable with respect to patient characteristics and postoperative tumor characteristics (all ). e only disadvantage of RALP was a longer operating time; the advantages were lower estimated blood loss, fewer anastomotic leakages, earlier catheter removal, shorter hospital stay (all ), and less major complications within 90 days postoperatively ( ). Positive surgical margin rates were comparable both overall and strati�ed for pT stage in both groups (all ). In addition, an equivalent number of lymph nodes were removed ( ). Twelve months aer surgery, patient reported continence and erectile function were comparably good (all ). Our study indicates that an experienced open prostatic surgeon and robotic novice who switches to RALP can achieve favorable surgical results despite the initial RALP learning curve. At the same time neither oncological nor functional outcomes are compromised.
Introduction
While robot-assisted urologic surgery has gained widespread acceptance in the United States with 1,789 installed daVinci surgical systems as of June 30, 2012 , it is in its infancy in Europe and in the rest of the world with only 400 and 273 installed units, respectively. us, there are still a large number of urologic institutions that are faced with the question if or not a robotic surgical system should be acquired [1] . is question is important since the most frequent robotic procedure, namely, radical prostatectomy, is demanded more and more by the patients, and shows a growing body of literature reporting sound results for the robotic approach both in open-retropubic versus robotic comparative studies [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] and in robotic-only studies [21] [22] [23] [24] [25] [26] [27] [28] . However, despite the promising results published, implementation of a new surgical technique like robotics in a robotic-naive institution does not automatically guarantee an improved outcome for the patient. Rather, it could even mean an unfavorable outcome in the �rst patients of the learning curve, if an unfavorable outcome is de�ned as a worse outcome than that which could have been achieved by the previously established technique [29] . For radical prostatectomy in our and many other institutions the established technique for many years was open radical retropubic prostatectomy (RRP). us, when robot-assisted laparoscopic prostatectomy (RALP) was started in our institution in April 2009, we asked ourselves to what extent the initial patients were positively or negatively affected by the new technique. To answer this question we compared the outcomes of RALP and RRP performed by a single surgeon who was a robotic novice but had the greatest experience in open urologic surgery, including prostatectomy, in our institution (KD). To our knowledge, such single surgeon studies focusing on a comparison of the initial RALP cases with a mature series of RRP cases are extremely rare [11, 17] . And so far, only Doumerc et al. have provided a detailed analysis including patient characteristics, surgical data, perioperative course, pathological tumor features, and functional outcome [17] . Yet, it is precisely data of this kind that could help urologists to decide whether to change their prostatectomy policy from an open retropubic approach to a robot-assisted laparoscopic approach. Furthermore, such data can be used in counseling patients who will be part of the initial RALP learning curve.
Materials and Methods

Patient Selection.
Before April 2009, our routine surgical treatment for clinically localized prostate cancer was RRP. ereaer, following installation of a standard 4-arm daVinci surgical system (Intuitive Surgical Inc., Mountain View, CA) in our institution, all patients with clinically localized prostate cancer were offered RALP as standard surgical treatment. e only reasons for rejection of RALP and recommendation of RRP were contraindications for a steep Trendelenburg position such as previous retinal or cerebral hemorrhage or glaucoma, contraindications for pneumoperitoneum such as severe chronic obstructive lung disease or congestive heart failure, and orthopedic conditions hampering leg spreading. In view of this policy a major selection bias between RALP and RRP patients can be ruled out.
Surgical Intervention.
From April 2009 through August 2010, the �rst 105 consecutive patients underwent RALP performed by KD. During the �rst 25 operations KD was tutored by an experienced robotic surgeon (YD). e tutoring period of 25 cases was prede�ned on the basis of previous reports suggesting an initial RALP learning curve of [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] cases for experienced open surgeons [30] [31] [32] . All procedures were performed using a transperitoneal 6-port approach (4-arm robotic setting) in the technique described by Patel et al. [22] with posterior reconstruction of the rhabdosphincter as described by Rocco et al. [33] . As RRP control we chose the most recent 105 consecutive patients operated on by KD using the technique of Walsh et al. [34] between September 2007 and March 2009. In both groups the decision for or against a nerve sparing technique was made at the discretion of the attending surgeon with due regard to preoperative tumor characteristics and the patient's wishes. Nerve sparing was always done athermally. In the open retropubic series pelvic lymphadenectomy was almost always recommended by the attending surgeon. In the robotic series, however, patient selection for pelvic lymphadenectomy was performed on the basis of the relevant guidelines. A cystographic check of the urethrovesical anastomosis was performed routinely on the 5th postoperative day. If the anastomosis was watertight the catheter was removed the same day, irrespective of the surgical technique.
Data Acquisition.
Since March 2004, patient characteristics, clinical and pathological tumor characteristics, surgical data, data on the perioperative course, and postoperative oncological and functional results have been collected prospectively in a Microso access database. erefore followup aer discharge from hospital was documented using standardized questionnaires �lled in by the patients themselves 3, 6, 12, 18, and 24 months postoperatively. To determine the baseline characteristics the patients were also asked to complete a preoperative questionnaire. Continence status and erectile function were evaluated using the validated ICSmaleSF (short form) questionnaire (questions I1-6 = incontinence symptom domain (ICSmaleIS)) and the validated IIEF-5 questionnaire, respectively [35, 36] . Postoperative complications within 3 months (90 days) aer surgery were assessed using the Clavien-Dindo classi�cation [37] . e pathohistological examination of the prostatectomy specimen was performed in a single pathological institute. Positive surgical margins were de�ned as tumor cells present at the inked surface of the prostate. Lymph nodes inside the lymphadenectomy specimen were identi�ed by digital examination only. Other techniques such as serial sections of the complete specimen or dissolution of the surrounding fatty tissue were not used.
Statistics.
In order to validate the comparability of the RALP and RRP groups we �rst analyzed patient characteristics, clinical and pathological tumor characteristics, and details of surgery. en both groups were compared with regard to surgical data, data on the perioperative course including relevant complications (Clavien-Dindo grade ≥ IIIa) within 90 days postoperatively, oncological (R-status) and 12-month functional (continence: ICSmaleIS; potency: IIEF-5) results. In this context postoperative erectile function was only analyzed in patients who had a preoperative IIEF-5 score of ≥17, had undergone nerve sparing surgery, and had attempted sexual intercourse postoperatively. Continuous variables are presented as medians with interquartile range (IQR) and categorical variables as frequencies and percentages. We used the two-sided Mann-Whitney U test for analysis of continuous variables and the two-sided Fisher's exact test or chi-square test for analysis of categorical variables with two or more characteristics, respectively. e signi�cance level was set at 0.05. Statistical analysis was conducted with the SAS soware.
Results
e RALP and RRP groups were well comparable with respect to patient characteristics (Table 1) . With regard to preoperative tumor characteristics we found a slightly but signi�cantly higher prostate-speci�c antigen (PSA) in patients undergoing RRP. In contrast, there were signi�cantly more palpable tumors in the RALP group (Table 1) . No differences were observed between the biopsy Gleason score distributions in the two groups. Likewise, no differences were found with regard to postoperative tumor characteristics (Table 1) . Nerve sparing surgery was performed equally oen during RRP and RALP. However, pelvic lymphadenectomy was performed signi�cantly less frequently in RALP patients (Table 1) . Perioperative surgical data of both groups are presented in Table 2 . e only disadvantage of RALP was a longer operating time. e advantages of RALP were lower estimated blood loss, fewer leakages of the urethrovesical anastomosis on the 5th postoperative day, with resulting earlier catheter removal, and shorter postoperative hospital stay. Furthermore, relevant complications (Clavien-Dindo grade ≥ IIIa) within 90 days postoperatively were signi�cantly less frequent in RALP patients (6.7% versus 20.0%; ) ( Table 2) . is difference was largely driven by a reduction of surgical interventions due to lymphocele formation in the RALP group (Table 2) . A detailed list of all Clavien-Dindo grade ≥ IIIa complications is provided in Table 3 .
As regards the oncological results we observed R1 rates that were comparable both overall and strati�ed for pT2, pT3a, and pT3b/4 tumors in both groups (Table 4 ). In addition, pelvic lymphadenectomy removed an equivalent number of lymph nodes in the context of RALP and RRP (Table 4) .
Twelve months aer RALP and RRP, patient reported continence and erectile function were comparably good (Table 4 ).
Discussion
On the basis of the existing literature there is insufficient evidence to show that changing the prostatectomy policy of an experienced RRP surgeon from RRP to RALP bene�ts or at least does not harm the initial patients of the RALP learning curve [11, 17] . Moreover, of these two single surgeon comparisons only Doumerc et al. present a detailed analysis including patient characteristics, surgical data, perioperative course, pathological tumor features, and functional outcome [17] . By contrast, White et al. exclusively compare the incidence of positive surgical margins between RALP and RRP performed by a single surgeon, and interpretation of the results is complicated by a surprisingly high rate of R1 �ndings in pT2 tumors aer RRP [11] . e overwhelming majority of publications comparing RALP and RRP outcomes compare either mature RALP series [2, 4, 6, 8, 15, 16, 18, 20] and/or RALP series excluding the �rst patients of the learning curve [2, 3, 12] and/or series where RALP and RRP were performed by several different surgeons [2, 8-10, 12, 14-16, 18-20] . Although undoubtedly useful in the assessment of RALP and RRP performance in general, the latter studies tell us less about whether changeover of an experienced open prostatic surgeon from RRP to RALP affects the patients of the initial RALP learning curve negatively or positively. e aim of our case-control study was to examine thoroughly that effect changing the prostatectomy policy this way has on the outcome of patients of the initial robotic learning curve when compared to the most recent patients of a large RRP series from the same surgeon. In other words, we wished to �nd out to what extent the newly implemented RALP meant an improvement or a step back for the initial patients. e analysis was based on prospectively collected data.
e RALP and the RRP groups were well comparable with respect to the patient characteristics. With respect to preoperative tumor characteristics we found a higher PSA in RRP patients, although a median difference of 1 ng/mL between the two groups is a statistically signi�cant rather than a clinically signi�cant difference. On the other hand, RALP patients were more likely to show palpable tumors, but again the absolute difference was just 4.7%. Analogously, the postoperative tumor characteristics determined from the prostatectomy specimen did not differ between the two groups. us, bearing in mind our above mentioned patient selection policy, a major selection bias can be excluded. e largely equal rates of nerve sparing procedures in the two groups (83% versus 86%) were in line with the comparability of the RALP and RRP patients. e lower rate of pelvic lymphadenectomies in RALP patients (65% versus 88%) re�ects a change in the decision making process to guideline oriented patient selection when the robotic system was introduced.
Patients in our RALP group bene�ted from less blood loss and less frequent leakage from the urethrovesical anastomosis on the 5th postoperative day resulting in earlier catheter removal and shorter postoperative hospital stays. e only disadvantage for RALP patients in our analysis was a longer operating time. Although decreased blood loss [2, 3, 5, 7, 9, 12-14, 16, 18, 20] and shorter hospital stays [2, 3, 10, 13, 14, 20] have been reported by several studies, only ours and that of Doumerc et al. already observed these results during the initial robotic learning curve of a single surgeon when compared to his RRP results [17] . is also applies to earlier catheter removal. In addition, only our study and those of Doumerc et al. and Ficarra et al. (analysis of several different surgeons without the �rst 50 RALP patients) reported this earlier catheter removal in RALP patients despite a standardized cystographic check of the anastomosis on the same postoperative day in the RRP and RALP groups [12, 17] . In further studies which analyzed the duration of catheterization earlier catheter removal was either reported without stating how the decision for catheter removal was made [14] , or caused by clearly different approaches in the RRP and RALP groups [2, 19] , or statistically not signi�cant [3] . A longer operating time, at least during the initial learning curve, is a well-known disadvantage of the robotic approach in both single-surgeon and multiple-surgeon comparisons [12, 17, 19] . �owever, a signi�cant reduction in operative time is reported to be achievable by a novice robotic surgeon in the �rst 41-200 cases already [30, 32, 38] . Indeed, Doumerc et al. demonstrated �3-hour pro�ciency� a�er the �rst 110 cases of a single surgeon [17] . Tewari et al., likewise, observed equivalent operative times of less than three hours in the second 200 RALP patients of a single surgeon when compared to 100 RRP patients of different surgeons from the same institution [2] .
In our analysis, however, the longer operative time did not translate into a higher rate of postoperative complications. Instead, we already observed a reduction in the rate of relevant complications (Clavien-Dindo IIIa-V) in patients of the initial RALP learning curve. is was primarily due to a signi�cantly lower rate of lymphoceles requiring intervention. is decreased risk of lymphocele formation can be ascribed to the preventive character of the transperitoneal approach [39] . At the same time, however, we retrieved just as many lymph nodes during pelvic lymphadenectomy by the robotic approach as with the open surgical approach. In this context, the relatively high median number of 15 lymph nodes in our RALP patients-retrieved by digital examination alone, without sophisticated techniques such as serial sections of the complete specimen or dissolution of the surrounding fatty tissue-suggests that, contrary to popular opinion, adequate extended pelvic lymphadenectomy is feasible in the robotic learning curve too. is is in line with the results of Di Pierro et al. who reported a median number of 18 lymph nodes in the �rst 75 RALP patients of a single surgeon series [19] . Furthermore, we demonstrated that despite the initial learning curve the short-term oncologic outcome of RALP patients was not compromised in terms of positive surgical margins. is was also con�rmed in subgroup analysis for the different pathological tumor stages pT2, pT3a, and pT3b/4. Indeed, the positive surgical margin rates tended to be lower in our RALP patients in all subgroups, although no statistical signi�cance was seen. It makes sense to choose the positive surgical margin rate as surrogate for the oncologic outcome when comparing different surgical techniques in short-term followup, as this has proved to be the only surgically in�uenceable independent predictor of progression-free probability [40] . Doumerc and colleagues likewise observed a positive surgical margin rate in the initial RALP learning curve that was comparable to that in RRP patients of the same surgeon. In contrast to our results, however, in their analysis this only held true for pT2 tumors, whereas RALP patients with pT3 tumors showed a signi�cantly higher R1 rate [17] . Nevertheless, to my knowledge, there are at least no comparative studies that report a higher positive surgical margin rate in the subgroup of pT2 tumors alone [3, 8, 11, 12, 14, 17, 19] . us, when in doubt, it seems advisable to adopt the policy proposed by Doumerc et al. and, particularly in the �rst 100 cases of the RALP learning curve, to avoid highvolume tumors which are more likely to be pT3 [17] .
Another major point of concern for the patient is the functional outcome. Using the validated ICSmaleSF questionnaire that was �lled in by the patients themselves, we found no difference in the ICSmaleIS between RALP and RRP patients 12 months aer surgery. Moreover, the median ICSmaleIS of 1.5 (RRP) and 2.0 (RALP) most likely re�ects an overall good postoperative continence status of our patients when compared to the median ICSmaleIS of patients with uncomplicated lower urinary tract symptoms associated with benign prostatic enlargement aer transurethral prostatic resection (ICSmaleIS 2), noncontact laser therapy (ICSmaleIS 2) or conservative management (ICSmaleIS 3) (data of the CLasP randomized controlled trial) [35] . With regard to the potency outcome, patients with at most mild erectile dysfunction preoperatively who underwent nerve sparing surgery and attempted sexual intercourse postoperatively achieved comparable erectile function 12 months aer robotic and open retropubic surgery. Nevertheless, the latter results are limited due to the small case numbers in both groups. Direct comparison of our functional results with those of further comparative studies is not helpful and could even be misleading, since almost all studies apply different methods to evaluate continence and erectile function [2, 3, 10, 12, 14, 17, 19] .
One factor, besides the surgeon's extensive experience in pelvic surgery, that was most likely crucial for the favorable results achieved in our robotic cohort despite the initial learning curve was tutoring by a high-volume robotic surgeon during the �rst 25 cases. e number of 25 cases was prede�ned on the basis of previous reports suggesting a series of 20-30 cases for experienced open prostatic surgeons to achieve initial pro�ciency with the robotic system [30] [31] [32] . is kind of short mentoring program is also recommended by Kaul et al. from the Vattikuti Urology Institute and by Dev et al. from St John's College of the University of Cambridge in order to optimize the implementation of RALP in a robotically unskilled setting [38, 41] .
e limitations of our study are its retrospective nature, the change of procedure for patient selection for pelvic lymphadenectomy in the RALP series, and the short follow up. Its strengths are the prospective data acquisition in an electronic database, the analysis of consecutive patients of a single surgeon, a standardized followup scheme, and the use of validated questionnaires ��lled in by the patients themselves) for evaluation of the functional outcome.
Our single-surgeon comparative case-control study indicates that an experienced open prostatic surgeon and robotic novice who switches from RRP to RALP can achieve favorable surgical results, despite the initial RALP learning curve. At the same time oncological and functional outcomes are not compromised. Both the experience of the surgeon and the tutoring during the �rst 25 RALP cases were most likely crucial for these results. Our data can be especially useful for open prostatic surgeons thinking about switching to the robotic approach as well as for counseling patients who will be part of the initial RALP learning curve of such a surgeon.
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